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Abstract 
Oil – based formulations have been reported to increase the adhesion of progapules to 
the insect integument, enhance spread of inoculum over the insect body, enhance penetration of 
the insecticide, protect propagules from ultraviolet radiation and enhance infection under low 
humidity. Use of oil-based formulations within a biologically based framework is vital. Study 
investigated the effects of various oils on the germination of Metarhizium and Beauveria, also 
the viability of propagules stored in oil, the oil and adjuvants interfere with the inoculation and 
infection process. Shelf life of biopesticides viz. B. thuringiensis, M. anisopliae and B. bassiana 
in D-C-Tron Plus oil, gave 3.8 x 106, 3.8 x 106 and 3.5 x 106 spore / ml population respectively 
after 120 days, whereas in the alone (in broth) treatment biopesticides gave 3.4 x 106, 3.7 x 106 
and 3.7 x 106 spore / ml population respectively, after 120 days. 
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Introduction 
Microbial agents have shown considerable potential for the management of insect pests. 
Many entomopathogens are applied in oil-based formulations, and much of the research effort to 
date has focused on the mechanistic attributes of oil formulations. However, the application of 
entomopathogens in the field has often given inadequate suppression of pest populations. 
Investigation reveals the effects of various oils on the germination of Metarhizium and 
Beauveria, also the viability of propagules stored in oil, the oil and adjuvants interfere with the 
inoculation and infection process. 
 
Materials and Methods 
The four biopesticides utilize in combine effect with oil along with the treatment control. 
Common name, botanical name, trade name, formulation source etc. of the various treatments 
used in the experiment are presented in following table. 
Table 1 - Detail of Treatment 
Sr. No. Treatment Common name Concentration 
1 T1 D-C Tron plus oil - 
2 T2 D-C Tron plus oil + M. anisopliae 2 x 108 sporre/ml 
3 T3 D-C Tron plus oil + B. bassiana 2 x 108 sporre/ml 
4 T4 D-C Tron plus oil + Bt (vidharbt) 2 x 108 sporre/ml 
5 T5 D-C Tron plus oil + HNPV 2 x 109 PIB/ml 
6 T6 D-C Tron plus oil + M. anisopliae +   B. 
bassiana + Bt (Vidharbh bt) 
2 x 108 sporre/ml 
7 T7 Untreated control - 
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Mass Multiplication 
 The mass multiplication of fungal culture viz. M. anisopliae and B. bassiana was done on 
Subourand's dextrose + yeast medium (SDB + Y) were prepared in plant pathology section, 
College of Agriculture, Nagpur. 100 ml of each medium was poured in 250 ml of two conical 
flasks pluged with non-obsorbant cotton wool and autoclaved at 1.05 kg / cm2 for / 1 hr. The 10 
day old culture of M. anisopliae and B. bassiana were inoculated separately in same medium in 
two conical flasks. Then these flasks were incubated in BOD incubator at temperature level of 
270C and spore count was taken with the help of haemocytometer. 
Formulation 
 The formulation is also an important aspect for the preservation of viable conidia and 
commercialization of biological product. For that 15 days old biomass of M. anisopliae and B. 
bassiana was collected. These two seperate cultures along with spend medium were blended in a 
electric mixer for 1-2 minute to get a homogenous slurry. It was strained through muslin cloth to 
remove debris under aseptic condition. Spores count per ml was determined with the help of 
haemocytometer and packed in already sterilized palypropylene bags. Bags were stored below 
80C in refrigerator and their colony forming unit (CFU) was counted after 60 days at the time of 
spraying. Bottles of other biopesticides viz., B. thuringiensis and HNPV were also stored below 
80C in refrigerator. 
 
Shelf life studies 
 Shelf life of the three biopesticides i.e. B. thuringiensis, M. anisopliae and B. bassiana in 
oil was studied in laboratory to count the number of viable spores / condidia of the biopesticide 
in oil, by taking plate colony count. For this, spore suspension of the biopesticides are mixed 
with oil and this oil based spore suspension was taken in to glass bottles. These glass bottles 
were stored in refrigerator and their colony forming unit (CFU) was counted after each 15 days 
interval upto 120 days to study the viability of spores / conidia of biopesticides in oil upto 120 
days. 
               Formula of CFU 
      No. of colonies observed/ Average plate count 
CFU =                    x  Dilution factor 
   Volume taken in petriplate 
Result and Discussion 
 Shelf life of the three biopesticides viz. Bacillus thuringiensis, M. anisopliae and B. 
bassiana was tested in D-C-Tron Plus oil for 4 months (120 days) to find out the virulent spore 
population of the biopesticides in oil for the tested time period. The three biopesticides mixed 
with oil and stored in 250 ml conical flask. These conical flask put in incubator. The CFU count 
was taken after every 15 days upto 120 days. 
In the treatment, the biopesticides mixed with oil gave viable spore population, as in the 
biopesticides alone (in broth). The biopesticides viz. B. thuringiensis, M. anisopliae and B. 
bassiana mixed with oil gave 3.8 x 106, 3.8 x 106 and 3.5 x 106 spore / ml population 
respectively after 120 days. In broth alone biopesticides viz. B. thuringiensis, M. anisopliae and 
B. bassiana gave 3.4 x 106, 3.7 x 106 and 3.7 x 106 spore / ml population respectively after 120 
days. 
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Table 2 - Shelf life [Viable spore population (x 106/ml)] of B. thuringiensis, M. anisopliae 
and B. bassiana in D-C-Tron Plus oil. 
Sr.
No. 
Treatments 0 
Day 
15 
Day 
30 
Day 
45 
Day 
60 
Day 
75 
Day 
90 
Day 
105 
Day 
120 
Day 
A B. thuringiensis 
+ D-C-Tron Plus Oil 
7.8 7.5 6.2 5.6 5.4 5.1 4.5 4.1 3.8 
B M. anisopliae 
+ D-C-Tron Plus Oil 
6.9 6.5 6.2 5.5 5.6 5.3 4.5 4.3 3.8 
C B. bassiana 
+ D-C-Tron Plus Oil 
6.3 6.0 6.8 6.2 5.5 5.0 4.6 3.9 3.5 
D B. thuringiensis 7.6 7.1 6.7 6.2 5.8 5.5 5.1 4.3 3.4 
E M. anisopliae 6.8 6.7 6.2 5.9 5.3 4.9 4.5 3.8 3.7 
F B. bassiana 6.4 6.0 5.8 5.5 5.1 4.6 4.2 4.1 3.7 
 
In the treatment, biopesticides mixed with oil gave as such similar viable spore 
population as in biopesticides alone (in broth). It reveals that, there was no toxic effect of oil on 
the viability and gremination of virulent spores. The biopesticides viz. B. thuringiensis, M. 
anisopliae and B. bassiana mixed with oil gave 3.8 x 106, 3.8 x 106 and 3.5 x 106 spore / ml 
population respectively, after 120 days. In the alone (In broth) treatment of biopesticides viz. B. 
thuringiensis, M. anisopliae and B. bassiana gave 3.4 x 106, 3.7 x 106 and 3.7 x 106 spore / ml 
population respectively, after 120 days. 
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